Activated protein C attenuates leukocyte elastase-induced lung injury in mice.
Leukocyte elastase (LE), a neutrophil serine protease, is known to cause alveolar wall destruction and alveolar hemorrhage in the lung, but recent evidence suggests that it may also produce a significant inflammatory response. The purpose of the current study was to (1) examine the relationship between LE-induced lung injury and specific markers of inflammation and cytokine/chemokine, and to (2) determine the potential of activated protein C (APC), a potent immunomodulator, to block the inflammatory response to LE. We treated the C57BL/6 mice with LE (10 U/kg, i.t.) and assessed the lung inflammation over 72 h. Total cells, total protein, and neutrophils were increased and peaked at 16 h in bronchial alveolar lavage fluid. Macrophages were also increased and peaked at 24 h. Administration of LE up-regulated the synthesis of proinflammatory cytokines, IL-1beta and IL-6, chemokines, keratinocyte-derived chemokine, and macrophage inflammatory protein 2 in bronchial alveolar lavage fluid, and their peaks were at 6 h. Furthermore, the mice were treated with APC at 0.2, 2.0, and 10 mg/kg (i.v.) after instillation of LE. Therapeutic treatment of APC at 2.0 and 10 mg/kg significantly attenuated the increases in all these parameters. Lung histology revealed that, in addition to inflammation, alveolar hemorrhage and alveolar wall destruction induced by LE were also attenuated by APC. Finally, the expression of tissue plasminogen activator and plasminogen activator inhibitor in whole lung of mice exposed to LE, detected by means of reverse-transcriptase-polymerase chain reaction, were not influenced by the treatment with APC. These data demonstrate that intratracheal administration of LE to mice causes a transient inflammatory response, and APC can play a protective role against LE-induced lung injury.